Realizing Technology Potential through TPACK 



By the SIGTE Leadership and NTLS Program Committee 


A participatory culture driven 
by user-generated content has 
emerged in the world outside 
schools. Each day, more than 100,000 
videos are uploaded to YouTube alone. 
According to the Digital Ethnography 
group at Kansas State University, 80% 
of the two-minute video clips are 
created by the users who post them 
teenage authors working outside 
school (See Resources on page 26). 

As this engagement with media and 
technology increases in youth culture, 
it encourages educators to consider 
ways to connect this enthusiasm to 
school content. With increased 
computer access by the digital natives 
in our classrooms and homes, many of 


us may be scratching our heads and 
asking the question: “Why is it taking 
so long for technology to be regularly 
used as an instructional tool?” 

In most instances, uses outside 
school are not directly connected to 
school subjects or content. Connec- 
tion to content is an important and 
non-trivial step. Instructional strate- 
gies (i.e., pedagogy) play a key role in 
connecting participatory technologies 
to content. 

Technology, Pedagogy, 

and Content Knowledge (TPACK) 

People are becoming aware that tech- 
nology, pedagogy, and content are 
equally important in making connec- 


tions to instructional objectives in 
school. Koehler and Mishra (2008) 
have highlighted the crucial role that 
these three elements contribute to re- 
alizing the potential of technology. 

Each year, a coalition of educational 
associates, including ISTE, meet for the 
annual National Technology Leader- 
ship Summit (NTLS) (See L&L , Feb. 
2008, p. 5.) The most recent summit 
focused on technology, pedagogy, and 
content knowledge. Prior to NTLS IX 
this was abbreviated as TPCK , but this 
abbreviation proved to be difficult to re- 
member and pronounce. The acronym 
was changed to TPACK at NTLS EX to 
capture the idea of technology, peda- 
gogy, and content knowledge as the 
“total package” of elements that are ad- 
dressed in effective technology integra- 


People are becoming aware that technology, pedagogy, and content are equally important in 
making connections to instructional objectives in school. 
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We envision the heart of the teaching process 
at the intersection of the three as technological 
pedagogical content knowledge, or TPACK. 


knowledge, in com- 
bination with techno- 
logical knowledge. The 
intersection of the three 
knowledge areas could be 
defined as effective technol- 
ogy integration” (p. 227). This, 
notably, is the point at which ISTE 
and ASTE might most profitably col- 
laborate. This same concept could be 
extended to similar collaborations in 
other content areas. 


Each row of Table 1 represents an 
example from one discipline. Peda- 
gogical goals vary, even within specific 
disciplines and content areas. Koehler 
and Mishra note, for example: 

In mathematics the pedagogical 
goals (and concomitant pedagogi- 
cal strategies) for learning the mul- 
tiplication tables are very different 
from those involved in learning 

algebra (such as the idea that x 
can stand for the unknown) or in 


tion. TPACK represents a unified way 
to better understand the role of digital 
technology as an educational tool. 

NTLS provides an opportunity for 
leaders from ISTE’s Special Interest 
Group for Teacher Educators (SIGTE) 
to meet with their counterparts from 
teacher education content area as- 
sociations. For example, John Park 
participated as a representative of the 
Association of Science Teacher Educa- 
tors (ASTE), exploring instructional 
strategies for use of emerging technol- 
ogies in science teaching in conversa- 
tions with SIGTE representatives and 
others at the summit. 

As depicted in Figure 1, each area 
is represented as a distinct body of 
knowledge. Scientists and science ed- 
ucators work together at the intersec- 
tion between content and pedagogy to 
address pedagogical content knowl- 
edge. Science educators and educa- 
tional technology specialists, in turn, 
work together at the intersections of 
technological content knowledge and 
technological pedagogical knowledge. 

We envision the heart of the teach- 
ing process at the intersection of the 
three as technological pedagogical 
content knowledge, or TPACK. As de- 
scribed by Melissa Pierson, 4 A teacher 
who effectively integrates technology 
would be able to draw on extensive 
content knowledge and pedagogical 


TPACK as a Strategy 
for Technology Integration 

A specific example may illustrate the 
value of TPACK. NTLS participants 
considered the application of the 
TPACK framework in the context of 
one technology — digital video — across 
several different content areas. Rep- 
resentatives from each subject area 
were able to explore possibilities with 
their counterparts from educational 
technology. 

Digital video provides opportuni- 
ties to rethink the instructional para- 
digm, and the best uses of it can vary 
substantially from one content area 
to another. The framework of TPACK 
provides a mechanism for exploring 
the best ways to employ emerging 
capabilities in each discipline and 
content area. Ways in which the same 
technology might be employed for dif- 
ferent objectives in different subjects 
are illustrated in Table 1. 


understanding the trigonometric 
concepts of a sine function. The 
multiplication tables may be best 
learned through drill and practice 
or tutorials, algebraic variables 
through analogy, and trigonom- 
etry through simulations. 

The actual solution space is far 
richer, with multiple technological 
approaches, but this table of examples 
suggests myriad possibilities. Our 
point here is that the full range of pos- 
sibilities should be employed, match- 
ing the tool to the pedagogical goal 
and need. 

Digital technologies make it possi- 
ble to select and refine tools to address 
pedagogical needs in each discipline. 
For example in science, data acquired 
with sensors and probes can be syn- 
chronously displayed with video of an 
experiment (See Figure 2). The abil- 
ity to provide linked representations 
in this manner can allow students to 
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Figure 2. Computer screen synchronizing video of a science 
demonstration with pressure data displayed on a line graph. 


visualize the meaning of a graph and 
connect the graph to pertinent fea- 
tures of the phenomenon studied. 

In contrast to this use of digital 
video in science, Primary Access is a 
digital video tool developed to address 
the needs of social studies classes in a 
school environment. Primary source 
documents are at the heart of histori- 
cal inquiry by scholars. Consequently, 
a media browser provides access to an 
archive of annotated links to primary 
source documents. A drag-and-drop 
interface allows students to mix pho- 
tographs, maps, and documents with 
their own scripts in an online Story 
Editor to create short historical docu- 
mentaries. (See “Learning by Remix- 
ing” in the May 2008 issue of L&L, p. 
10, for a more detailed description.) 

These two examples illustrate dif- 
fering ways digital video tools can be 
designed to meet pedagogical goals 
in specific content areas (e.g., using 
experimental data in science and pri- 
mary source documents in history). 

One key to effective use of digital 
video is the recognition that the skill 


Web-based historical 
documentaries. In 
pilot trials, it appears 
that the students who 
achieved the great- 
est gains on unit tests were in classes 
led by teachers who provided specific 
feedback as students developed the 
digital documentaries. 

All three aspects of the TPACK 
framework are in play when teach- 
ers develop instruction integrating 
digital video. 

What’s needed are examples of ef- 
fective use of digital video within a 
TPACK framework. Development 
of a Screening Room with separate 
sections for each content area is one 
outcome of NTLS IX. The Screening 
Room was conceived as an online 
resource that allows educators to sub- 
mit, view, and discuss applications of 
educational digital videos in a variety 
of content areas (See Figure 3). The 
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of the teacher, and not 
just the quality of the 
video, will determine 
whether these new 
capabilities make a 
difference in learning 
outcomes. For exam- 
ple, a comment tool 
in Primary Access al- 
lows teachers to view 
and provide feedback 
as students construct 


Figure 3. The SITE Screening room 
provides a space for a discussion of 
the effective uses of digital video in 
each content area. 




Welcome to 

K12IMC.ORG 



Over 2,100 
carefully 
selected and 
annotated 
resources 
provide you 
with the tools 
you need to 
create exciting, 
topical lesson plansand 
curriculum. Like an Instructional 
Media Center in the real world, 
you will find... 


and Resources for 
the K-12 community 


• a solid foundation for 
supporting standards and 
assessment practices, 

• classroom projects, lessons, 
units, field trips, extended 
studies, and international 
databases in almost every 
subject and across subjects, 

• references and projectsto 
challenge your students, 

• ideas & resources to integrate 
the new media tools, 

• tips for school, family, industry, 
and community partnerships, 

• tools for planning, using and 
managing yourown 
environment, 

• professional development and 
publishing opportunities. 

The K-12 Instructional Media 
Centerischockfull of the best-of- 
breed resources for designing, 
implementing, and refreshing 
lesson plansand curriculum. 

Your One- Stop Resource 
For C uiric ulum And 
Professional Development 

Used asa professional development 
resource by the Stanford School of 
Education and the Exploratorium, 
K12IMC.org isa non-profit resource, 
maintained by Dr. Bonnie Tenenbaum. 

Checkitout today! 

http:// www.kl2imc .oig/ isle 
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project is supported by the Society for 
Information Technology and Teacher 
Education (SITE) in concert with 
partners from a variety of subject ar- 
eas. The SITE Web site for support of 
digital video is freely available to any 
educator. If you have a digital video 
that portrays effective use of this tech- 
nology in a specific subject area, SITE 
invites you to submit it. 

Moving the Framework Forward 

Advances in technology combined 
with widespread user participation 
clearly create opportunities in edu- 
cation that did not exist previously. 

We can assist teachers in reflecting, 
planning, and enacting instructional 
strategies based on the TPACK 
intersection. 

For example, ideally, the science 
coordinator or lead teacher and the 
educational technology coordinator 


might work together to identify effec- 
tive approaches. 

The TPACK framework reminds us 
that effective integration requires deep 
understanding of content, pedagogi- 
cal content knowledge, and thought- 
ful exploration of ways in which new 
capabilities of emerging technologies 
may intersect. 

Recommendation 

One answer to the question, “Why 
is it taking so long for technology to 
be regularly used as an instructional 
tool?” may be found in the observa- 
tions of Koehler and Mishra, who 
realize the potential of the technol- 
ogy will require skills and knowledge 
not just of technology, pedagogy, 
and content in isolation but rather 
of all three taken together, requir- 
ing collaboration among those with 
expertise in each area. Accomplishing 


this will require leadership at multiple 
levels — both national and local. Just 
as representatives at the annual NTLS 
are working together to apply the 
TPACK framework, schools will need 
active leadership and participation 
of teachers, technology coordinators, 
curriculum directors, students, and 
other stakeholders for true integration 
of sustainable innovation. 

Resources 

Kansas State University Digital Ethnography 
group: Mediated Cultures, http://mediated 
cultures.net 

Koehler, M. J. & Mishra, P. (2008). Introducing 
TPCK. Handbook of Technological Pedagogi- 
cal Content Knowledge (TPCK) for educators 
(pp. 3-9). New York: Routledge. 

Pierson, M. (1999). Technology integration 
practice as a function of pedagogical exper- 
tise. Dissertation Abstracts International, 
60(03), 711. (AAT9924200) 

Primary Access: http://www.PrimaryAccess.org 
Screening Room (developed by SITE): www. 
aace.org/site/sitevideo/ 

Society for Information Technology and Teacher 
Education (SITE): http://site.aace.org/ 
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TRLD attracts educators from across 
the country to participate in a unique, 
think-tank professional development 
adult learning experience. 

Work side-by-side with colleagues in interactive 
workshops to explore the realities of equitable 
and flexible access to learning for all students , 







I0)i 


I w 

Hyatt Regency • San Francisco • January 22-24, 2009 
www.trld.com * 888.594.1249 


ftS) Ui 


III IU 


O 


Copyright © 2008, ISTE (International Society for Technology in Education), 1.800.336.5 191 (U.S. & Canada) or 1 .541 .302.3777 (Int’l), iste@iste.org, www.iste.org.AII rights reserved. 
26 Learning & Leading with Technology | September/October 2008 



